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ABSTRACT
Objective: Auditory hallucinations are an important symptom 
for diagnosing dementia with Lewy bodies (DLB), yet they have 
received less attention than visual hallucinations. We investigated 
the clinical features of auditory hallucinations and the possible 
mechanisms by which they arise in patients with DLB.

Methods: We recruited 124 consecutive patients with probable 
DLB (diagnosis based on the DLB International Workshop 2005 
criteria; study period: June 2007–January 2015) from the dementia 
referral center of Kumamoto University Hospital. We used the 
Neuropsychiatric Inventory to assess the presence of auditory 
hallucinations, visual hallucinations, and other neuropsychiatric 
symptoms. We reviewed all available clinical records of patients 
with auditory hallucinations to assess their clinical features. 
We performed multiple logistic regression analysis to identify 
significant independent predictors of auditory hallucinations.

Results: Of the 124 patients, 44 (35.5%) had auditory hallucinations 
and 75 (60.5%) had visual hallucinations. The majority of patients 
(90.9%) with auditory hallucinations also had visual hallucinations. 
Auditory hallucinations consisted mostly of human voices, and 
90% of patients described them as like hearing a soundtrack of 
the scene. Multiple logistic regression showed that the presence 
of auditory hallucinations was significantly associated with female 
sex (P = .04) and hearing impairment (P = .004). The analysis 
also revealed independent correlations between the presence 
of auditory hallucinations and visual hallucinations (P < .001), 
phantom boarder delusions (P = .001), and depression (P = .038).

Conclusions: Auditory hallucinations are common neuropsychiatric 
symptoms in DLB and usually appear as a background soundtrack 
accompanying visual hallucinations. Auditory hallucinations in 
patients with DLB are more likely to occur in women and those with 
impaired hearing, depression, delusions, or visual hallucinations.
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Dementia with Lewy bodies (DLB) is the second most 
common type of degenerative dementia among the 

elderly after Alzheimer’s disease. The core clinical features 
of DLB include neuropsychiatric symptoms, the motor 
symptoms of parkinsonism, and cognitive impairments 
characterized by deficits of memory, attention, executive 
function, and visual perception.1 A range of neuropsychiatric 
symptoms such as hallucinations, delusions, and sleep 
disturbances occur more frequently in DLB patients 
than in Alzheimer’s disease patients from the early stages 
of the disease.2–5 It has been suggested that caring for 
patients with DLB leads to a heavier caregiver burden 
than caring for those with Alzheimer’s disease because of 
the involvement of neuropsychiatric symptoms such as 
delusions and hallucinations.6–9 Therefore, the management 
of neuropsychiatric symptoms is a significant issue for 
maintaining the quality of life of patients with DLB and their 
caregivers.

Visual hallucinations are reported to occur in 60%–76% 
of pathologically confirmed DLB patients10–12; they are 
among the most common neuropsychiatric symptoms 
and have been identified as one of the core features in the 
clinical diagnostic criteria of DLB.1,13 Visual hallucinations 
frequently consist of formed images, predominantly of 
people, animals, and objects. Auditory hallucinations are 
also considered to be important features for the diagnosis 
of DLB and are listed as one of the supportive features in 
the consensus criteria.1 However, little is known about the 
clinical features of auditory hallucinations in DLB, as studies 
have paid less attention to them than to visual hallucinations. 
In the present study, we focused on auditory hallucinations 
in patients with DLB and addressed the following questions. 
What percentage of patients with DLB suffers from auditory 
hallucinations? What are the contents? What factors are 
associated with the development of auditory hallucinations?

METHODS

Subjects
All procedures followed the Clinical Study Guidelines of 

the Ethics Committee of Kumamoto University, Kumamoto, 
Japan, and were approved by the Internal Review Board. 
Informed written consent was obtained from patients and 
their caregivers in compliance with the research standards 
for human research for all participating institutions and in 
accordance with the Declaration of Helsinki.
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According to the following criteria, 124 patients with 
probable DLB were consecutively selected from those 
who attended the dementia referral center of Kumamoto 
University Hospital between June 2007 and January 2015. 
All patients were examined comprehensively by experienced 
senior neuropsychiatrists (M.I., M.H., and T.I.) and were 
given routine laboratory testing, including vitamin B1, 
vitamin B12, and thyroid function, and standardized 
neuropsychological and neuropsychiatric examinations 
including the Mini-Mental State Examination (MMSE)14 
and the Neuropsychiatric Inventory (NPI).15 Structural 
neuroimaging of the brain was performed using magnetic 
resonance imaging (MRI) or computed tomography and 
single-photon emission computed tomography for cerebral 
perfusion. All results were considered in the diagnosis. The 
inclusion criteria were the Consortium on DLB International 
Workshop 2005 criteria for probable DLB.1 The following 
patients were excluded from the study: (1) those with serious 
psychiatric diseases such as schizophrenia, major depression, 
or substance abuse before the onset of dementia; (2) those 
with evidence of focal brain lesions on MRI; (3) those 
without a reliable informant; and (4) those who were unable 
to provide informed consent. The recruited patients included 
70 women and 54 men, and the mean ± SD age at the first 
examination was 78.3 ± 5.6 years. The mean educational 
attainment was 10.5 ± 2.7 years, and the mean MMSE score 
was 19.1 ± 5.7.

Assessment of Demographic Variables and 
Neuropsychiatric Symptoms

We collected patients’ demographic information, 
including previous disease and drug history, through clinical 
interviews with their caregivers. Hearing impairment was 
defined as “present” if the patient had difficulty hearing to 
an extent that interfered with daily living.

We assessed the patients’ comprehensive neuropsychiatric 
symptoms, including auditory hallucinations, through a 
semiquantitative interview with their primary caregivers 
using a Japanese version of the NPI.16 Using the NPI, the 
following 10 symptoms were rated on the basis of the 
patients’ condition during the month before the interview: 
delusions, hallucinations, agitation, depression, anxiety, 
euphoria, apathy, disinhibition, irritability, and aberrant 
motor behavior. In the NPI, caregivers are first asked 
a screening question to determine whether or not the 

symptom is present. If present, symptom frequency is 
rated from 1 (< once per week) to 4 (at least once per day), 
and severity is rated from 1 (mild, present but not causing 
distress) to 3 (severe, very disruptive), with a maximum total 
(frequency × severity) score of 12 for each domain. The NPI 
assessments were performed within a month of the first visit. 
The NPI total score, total score excluding the hallucinations 
domain, total score excluding the hallucinations and 
delusions domain, and the presence or absence of each of 
the 10 items were assessed. In addition, the presence or 
absence of the following 8 types of delusional thoughts was 
assessed using the items from the delusion subdomain of the 
NPI: delusion of persecution, delusion of theft, delusional 
jealousy, phantom boarder delusion, Capgras delusion, 
misidentification of one’s house as another place, delusion 
of abandonment, and the TV phenomenon.

We assessed the presence of auditory hallucinations 
using the items from the hallucinations subdomain of the 
NPI. Patients who answered “yes” to the question “Does 
the patient claim he or she can hear voices and sounds or 
act as if he or she hears voices and sounds?” were assigned 
to the auditory hallucination group. We excluded patients 
who only answered “yes” to the auditory hallucination 
subdomain question “Does he or she talk to people who 
are not there?” because even patients who experience only 
visual hallucinations can meet this condition. The remaining 
patients were assigned to the non–auditory hallucination 
group. We regarded visual hallucinations as present if 
patients answered “yes” to the hallucinations subscale 
question “Does the patient describe seeing things not seen 
by others or behave as if he/she is seeing things not seen by 
others (people, animals, lights, etc)?”

For each patient who experienced hallucinations, 
we routinely obtained their consent from the primary 
caregiver using the NPI, and senior neuropsychiatrists 
routinely questioned each patient about the details of their 
hallucinations. One of the authors (N.T.) reviewed all 
available clinical records of patients with auditory and/or 
visual hallucinations to investigate their clinical features.

Statistical Analysis
Student t tests or χ2 tests were used to compare the auditory 

hallucination group and the non–auditory hallucination 
group in terms of their demographic and clinical 
characteristics, total NPI score, total NPI score excluding 
the hallucinations domain, total NPI score excluding the 
hallucinations and delusions domain, the frequency of 
individual NPI domains, and the frequency of each type of 
delusion. Multiple logistic regression analysis was performed 
to identify significant independent predictors of auditory 
hallucinations. The following variables were entered: 
age, sex, duration of education, MMSE score, presence 
or absence of hearing impairment, use of cholinesterase 
inhibitors, antiparkinsonian and antipsychotic drugs, and 
total NPI scores excluding the hallucinations domain. 
Multiple regression analysis was used to test the association 
between auditory hallucinations and other neuropsychiatric 
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 ■ Auditory hallucinations are common neuropsychiatric 
symptoms in DLB, and the majority of patients with 
auditory hallucinations also had visual hallucinations.

 ■ Auditory hallucinations consist mostly of human 
voices and usually appear as a background soundtrack 
accompanying their visual hallucinations.

 ■ Auditory hallucinations in patients with DLB are more 
likely to occur in women and those with impaired hearing, 
depression, delusions, or visual hallucinations.
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Figure 1. The Overlap Between Auditory Hallucinations and 
Visual Hallucinations of DLB

Abbreviations: AHs = auditory hallucination, DLB = dementia with Lewy 
bodies, VHs = visual hallucination.

DLB (N = 124)

AHs and VHs
(n = 40)

VHs
(n = 35)

AHs
(n = 4)

Table 2. Predictors for the Presence of Auditory 
Hallucinations: Multiple Logistic Regression Analysis

Wald
Odds 
Ratio 95% CI P

Age 2.02 1.07 0.98–1.16 NS
Female 4.37 2.70 1.06–6.85 .04
Education 0.81 0.92 0.77–1.10 NS
Hearing impairment 8.12 7.58 1.88–30.6 .004
MMSE score 0.93 0.96 0.89–1.04 NS
Cholinesterase inhibitor medication 0.13 1.20 0.44–3.33 NS
Antipsychotics medication 6.30 3.93 1.35–11.5 .01
Antiparkinsonian drug medication 0.69 2.13 0.36–12.7 NS
NPI score without hallucination 

domain
4.69 1.04 1.00–1.07 .03

Abbreviations: MMSE =  Mini-Mental State Examination, 
NPI = Neuropsychiatric Inventory, NS = nonsignificant.

Table 1. Demographic and Clinical Characteristics of Patients 
With and Without Auditory Hallucinations

Characteristic
Total 

(N = 124)

AHs 
Present 
(n = 44)

AHs 
Absent 
(n = 80)

P 
Value

Age, mean (SD), y 78.3 (5.6) 79.8 (4.9) 77.5 (5.7) .02
Female, n (%) 70 (56.5) 31 (70.5) 39 (48.8) .02
Education, mean (SD), y 10.5 (2.7) 10.1 (2.8) 10.7 (2.6) NS
Hearing impairment, n (%) 15 (12.1) 10 (22.7) 5 (6.3) .007
MMSE score, mean (SD) 19.1 (5.7) 18.1 (6.6) 19.6 (5.0) NS
Medication, n (%)

Cholinesterase inhibitors 35 (28.2) 14 (31.8) 21 (26.3) NS
Antipsychotics 23 (18.5) 13 (29.5) 10 (12.5) .02
Antiparkinsonian drugs 6 (4.8) 3 (6.8) 3 (3.8) NS

Total NPI score, mean (SD) 18.6 (16.6) 25.9 (19.0) 14.6 (13.4) < .001
Total NPI score excluding 

hallucinations domain, 
mean (SD)

15.2 (15.0) 20.3 (17.6) 12.4 (12.6) .005

Total NPI score excluding 
hallucinations and delusions 
domain, mean (SD)

12.4 (13.4) 16.2 (16.3) 10.4 (11.1) .02

Abbreviations: AHs = auditory hallucinations, MMSE = Mini-Mental State 
Examination, NPI = Neuropsychiatric Inventory, NS = nonsignificant.

Table 3. Frequency of Other Neuropsychiatric Symptoms of 
Patients With and Without Auditory Hallucinationsa

Total 
(N = 124)

AHs 
Present 
(n = 44)

AHs 
Absent 
(n = 80)

P 
Value

Delusions 68 (54.8) 35 (79.5) 33 (41.3) < .001
Delusion of persecution 18 (14.5) 11 (25.0) 7 (8.8) .01
Delusion of theft 32 (25.8) 18 (40.9) 14 (17.5) .004
Delusional jealousy 8 (6.5) 5 (11.4) 3 (3.8) NS
Phantom boarder delusion 39 (31.4) 27 (61.4) 12 (15.0) < .001
Capgras delusion 11 (8.9) 5 (11.4) 6 (7.5) NS
Misidentification of one’s 

house as another place
17 (13.7) 5 (11.4) 12 (15.0) NS

Delusion of abandonment 5 (4.0) 3 (6.8) 2 (2.5) NS
TV phenomenon 15 (12.1) 10 (22.7) 5 (6.3) .007

Hallucinations
Visual hallucinations 75 (60.5) 40 (90.9) 35 (43.8) < .001
Other hallucinations 0 (0) 0 0 NS

Agitation 36 (29.0) 17 (38.6) 19 (23.8) NS
Depression 43 (34.7) 22 (50.0) 21 (26.3) .008
Anxiety 47 (37.9) 19 (43.2) 28 (35.0) NS
Euphoria 6 (4.8) 3 (6.8) 3 (3.8) NS
Apathy 73 (58.9) 26 (59.1) 47 (58.8) NS
Disinhibition 12 (9.7) 7 (15.9) 5 (6.3) NS
Irritability 40 (32.3) 19 (43.2) 21 (26.3) NS
Aberrant motor behavior 29 (23.4) 15 (34.1) 14 (17.5) .04
aValues expressed as n (%).
Abbreviations: AHs = auditory hallucinations, NS = nonsignificant.symptoms. The significance level was set at P < .05, 2-tailed, 

for all analyses. Statistical operations were performed with 
SPSS for Windows, version 21 (IBM Japan, Tokyo, Japan).

RESULTS

Of the 124 patients, 79 (63.7%) reported having 
experienced hallucinations within the previous month; of 
these, 44 (35.5%) had auditory hallucinations, 75 (60.5%) 
had visual hallucinations, and 40 (32.3%) had auditory plus 
visual hallucinations. The majority of patients with auditory 
hallucinations also had visual hallucinations (90.9%), 
whereas only 4 patients reported auditory hallucinations 
unaccompanied by visual hallucinations. Figure 1 shows 
the overlap between auditory hallucinations and visual 
hallucinations.

The demographic variables of the auditory hallucination 
group and the non–auditory hallucination group are shown 
in Table 1. Patients with auditory hallucinations were 
significantly older than those without (P = .02). The auditory 
hallucination group had significantly higher proportions of 

women (P = .02), patients with hearing impairment (P = .007), 
and patients taking antipsychotic medications (P = .02) and 
significantly higher total NPI scores (P < .001), total NPI 
scores excluding the hallucinations domain (P = .005), and 
total NPI scores excluding the hallucinations and delusions 
domain (P = .02) than the non–auditory hallucination group. 
We found no significant differences between the 2 groups 
with regard to educational attainment, MMSE scores, and the 
frequency of other drug usage. Multiple logistic regression 
analysis showed that the presence of auditory hallucinations 
was significantly associated with being female (P = .04), the 
presence of hearing impairment (P = .004), and the use of 
antipsychotics (P = .01) (Table 2).

The contents of auditory hallucinations consisted mostly 
of human voices (41 patients), the sound of running water 
(1 patient), and unspecified sounds (2 patients). There were 
close phenomenological relationships between auditory 
and visual hallucinations. Of the 41 patients with verbal 
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auditory hallucinations, 37 patients (90%) heard the visual 
hallucinations speak. In 25 patients (61%), the visual 
hallucinations spoke to them, and 4 patients reported that the 
voices gave commands such as “Get up early.” With respect 
to the subjective affective aspects of auditory hallucinations, 
29 (71%) patients whose auditory hallucinations consisted of 
voices experienced bad or unpleasant voices. For example, 
some patients reported that they heard several people speak 
ill of them, and others reported that they heard someone 
discussing plans to frame them. Only 4 patients (10%) 
reported good or pleasant voices telling them, for instance, 
that they intended to prepare tea and food for imaginary 
guests. The rest reported neither good nor bad voices.

The frequencies of the individual NPI domains and of 
each delusional thought in the 2 groups are shown in Table 
3. Three of the NPI individual domains were associated with 
the presence of auditory hallucinations: higher frequencies 
of delusions, depression, and aberrant motor behavior. The 
frequencies of delusions of persecution, delusions of theft, 
phantom boarder delusions, and the TV phenomenon were 
significantly higher in the auditory hallucination than in 
the non–auditory hallucination group. Multiple regression 
analysis revealed that the presence of visual hallucinations 
(P < .001), phantom boarder delusions (P = .001), and 
depression (P = .038) was independently correlated with the 
presence of auditory hallucinations.

DISCUSSION

Clinical studies on DLB have paid less attention to 
auditory hallucinations than visual hallucinations. In 
the limited number of studies that have reported the 
prevalence of auditory hallucinations, the figures vary from 
6.7% to 45%.2,4,17–19 In the present study, the prevalence 
of auditory hallucinations was 35.5%, and that of visual 
hallucinations was 60%. We excluded patients from the 
auditory hallucination group if they gave a positive answer 
only to the NPI question “Does he or she talk to people who 
are not there?” This procedure might mean that the actual 
prevalence was underestimated. Nevertheless, the finding 
that more than one-third of the patients with DLB developed 
auditory hallucinations suggests that they are common 
neuropsychiatric symptoms in patients with DLB, along with 
visual hallucinations.

In the few studies that have focused on the characteristics of 
auditory hallucinations in DLB, the most frequently reported 
contents were described as human voices,17,20 a doorbell 
ringing,17 people’s footsteps,17 music,21 and people speaking. 
Studies on hallucinations in Parkinson’s disease have also 
reported that auditory hallucinations consisted of human 
voices and, less often, music and other noises, such as the 
sound of steps.22–24 As with the previous studies, the contents 
of auditory hallucinations in this study consisted mostly of 
human voices and rarely other sounds. Interestingly, most 
of the patients heard the visual hallucinations talk to each 
other or to the patient. In the abovementioned studies, visual 
hallucinations were accompanied by auditory hallucinations, 

described as being like a soundtrack to the scene. The 
phenomenon of visual hallucinations speaking and the 
rarity of pure auditory hallucinations in our patients suggest 
that auditory hallucinations usually occur on the basis of 
visual hallucinations in DLB. Nevertheless, nearly half of 
the patients with visual hallucinations did not experience 
auditory hallucinations. Therefore, additional factors might 
be involved in those who develop auditory hallucinations in 
addition to visual hallucinations in DLB.

Multiple logistic regression analysis revealed that 
being female, the presence of hearing impairment, the 
use of antipsychotics, and total NPI score without the 
hallucination domain were significant predictors of 
auditory hallucinations. To the best of our knowledge, no 
studies have determined a possible link between gender and 
neuropsychiatric symptoms in patients with DLB. However, 
it has been reported that women in the early stage of vascular 
dementia are more likely to exhibit hallucinations.25 In 
addition, some previous studies have indicated that most 
of the individuals experiencing musical hallucinations were 
women.20,26,27 It remains unclear why women are more prone 
to developing auditory hallucinations in DLB; however, the 
cause is possibly related to some underlying structural or 
functional differences between genders.

Regarding the relationship between auditory 
hallucinations and hearing impairment, it has been 
hypothesized that auditory hallucinations might occur as 
a functional compensation for sensory impairment. When 
auditory input to the primary auditory cortex is decreased 
in patients with hearing impairment, the reduced basal 
inhibition of the auditory association cortex might allow 
spontaneous activity. This mechanism is used to explain 
visual hallucinations in Charles Bonnet syndrome.28,29 
We were unable to find any previous studies that have 
investigated the association between auditory hallucinations 
and hearing impairment in DLB. However, Cole et al30 
reported that auditory hallucinations are frequent in elderly 
people with hearing impairment, and Golden and Josephs21 
reported that formed auditory hallucinations such as 
musical hallucinations can occur in patients with hearing 
loss. The exact mechanism by which hearing impairment 
can predispose an individual to auditory hallucinations 
is unclear, but hearing impairment may be a possible risk 
factor for developing auditory hallucinations in DLB. This 
finding suggests that improving the hearing ability could be 
a potential treatment option for auditory hallucinations in 
patients with DLB.

We found the total NPI score without the hallucination 
domain to be significantly higher in the auditory hallucination 
group than in the non–auditory hallucination group. This 
finding suggests that in patients with DLB, the presence 
of auditory hallucinations may be associated with the 
presence of other neuropsychiatric symptoms. In this study, 
auditory hallucinations were independently associated with 
3 neuropsychiatric symptoms: phantom boarder delusions, 
visual hallucinations, and depression. Among the 8 types 
of delusional thoughts, only phantom boarder delusion was 
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associated with auditory hallucinations. Considering that 
most of the auditory hallucinations observed in this study 
were human voices, the patients with auditory hallucinations 
had good reason to believe that someone uninvited was living 
in their home. It is noteworthy that only 17.1% of patients 
with pure visual hallucinations exhibited phantom boarder 
delusion, but as many as 61.4% of patients with both visual 
and auditory hallucinations developed the delusion. That is, 
even if DLB patients saw a vision of an unfamiliar person in 
their home, they considered it a visual hallucination unless 
the person spoke. Once the visual hallucination spoke, 
however, they were more likely to believe in its existence. 
We found that over two-thirds of patients with auditory 
hallucinations felt the voices were bad or unpleasant. The 
negative feelings toward the voices may also have contributed 
to the development of the delusion.

The biological mechanism of auditory hallucinations 
in DLB is unknown. However, considering that auditory 
hallucinations in Parkinson’s disease have been shown to 
disappear after decreasing or discontinuing l-dopa,24,31,32 it 
is possible that the dopamine neuron system is involved in 
the development of auditory hallucinations in DLB. However, 
auditory hallucinations in DLB nearly always coexist with 
visual hallucinations, which have been reported to be 
associated with the disturbance of cholinergic neurons in 
some clinical trials of cholinesterase inhibitors for DLB.33–36 
In addition, the disturbance of other neuron systems such 
as serotonin or norepinephrine might be involved in 
auditory hallucinations because of the high comorbidity 
of depression. Given that auditory hallucinations were 
common symptoms and were strongly associated with other 
neuropsychiatric symptoms in patients with DLB in our 
study, more phenomenological and pathophysiologic studies 
should focus on auditory hallucinations in DLB.

Various methodological issues should be taken into 
consideration when interpreting our results. First, in 
patients with dementia, internal psychiatric symptoms 
such as auditory hallucinations cannot be directly studied 

or quantified because of patients’ incomplete recollection. 
Consequently, the contents of auditory hallucinations 
tend to be biased toward those that are most memorable 
to the patient or those associated with behavioral disorders 
reported by the caregiver. This methodological problem 
might mean that the proportion of unpleasant human voice 
hallucinations is not quite as high as reported. Second, 
patients were diagnosed using the clinical diagnostic criteria 
for DLB,1 which might have introduced a selection bias. 
According to the criteria, demented patients with pure visual 
hallucinations may be diagnosed as having DLB with either 
parkinsonism or cognitive fluctuation, whereas in those 
with pure auditory hallucinations, both parkinsonism and 
cognitive fluctuation are required for a diagnosis of DLB. 
This selection bias may make the prevalence of DLB patients 
with pure auditory hallucinations seem lower than it is and 
may affect the association between auditory hallucinations 
and visual hallucinations. Third, repeated comparisons in 
the present study raise the likelihood of an experimental 
type I error. Corrections for repeated comparisons were 
not made in this study because of the exploratory goals of 
this study. However, we finally avoided this possibility by 
applying multiple logistic regression analysis to identify 
independent predictors of auditory hallucinations. Fourth, 
as the present study was performed at a dementia referral 
center, some patients had already received drug treatment, 
including cholinesterase inhibitors and antipsychotics, even 
at the first visit. Thus, our results may have been partially 
modified by medication.

In conclusion, auditory hallucinations are common 
neuropsychiatric symptoms that frequently accompany 
visual hallucinations in patients with DLB. Auditory 
hallucinations consist mostly of human voices and usually 
accompany patients’ visual hallucinations, similar to a 
“soundtrack.” Additional factors, such as being female, having 
a hearing impairment, depression, and delusions about 
visual hallucinations might induce auditory hallucinations 
in patients with DLB.
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